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(54) ELECTRIC-FIELD TYPE LUMINOUS 
SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To obtain an electric-field type luminous 
semiconductor device which stably functions at low 
voltage by forming the first contact directly connected 
to an insulating GaN crystal layer and the other contact 
electrically connected to the crystal layer through a 
GaN crystal layer with specified high resistance. 

CONSTITUTION: An insulating GaN crystal layer 11 is 
grown on a sapphire substrate 14 through a GaN crystal 
layer 12, which is formed in undope and has high 
resistance, and the first contact 15 directiy connected 
to the insulating crystal layer 11 and the other contact 
16 electrically connected to the insulating crystal 
layer 11 through the high resistance crtstal layer 12 
are made up. A conductive GaN crystal layer 13 is 
further made up at a location opposite to the insulating 
crystal layer 11, holding the high resistance crystal 
layer 12, and it is preferable that the density of the 
carriers of the high resistance crystal layer 12 is 
1O 15 @7x10 17 crTT 3 Thus, when about 5V DC voltage is 
applied between the contacts 15, 16 through conductors 
17, 18, an element which displays blue or green 



luminescence and stably functions can be obtained. 
COPYRIGHT: (C)1 981 t JPO&Japio 




Kobayashi et al . 

Japanese Laid-open No. S56-80183 

ELECTRIC -FIELD TYPE LUMINOUS SEMICONDUCTOR DEVICE 

As shown in FIG. 2, a layer formed in an initial 
period of a crystal growth on a sapphire substrate 14 is a 
conductive GaN layer 13. In an initial period of a crystal 
growth, a lot of GaN, each of which is in an island pattern, 
are detected on the sapphire substrate 14 . Combining the 
GaNs in an island pattern, the conductive GaN layer 13 is 
formed. Because fusion of a crystal layer in the initial 
period is imperfect, the crystal layer contains much donor 
impurity, even though the donor impurity is not so pure, and 
the crystal layer becomes a conductive layer. Then a 50 urn 
in thickness of a high resistivity layer 12 is formed. 
Because a layer successively formed thereon fuses perfectly 
on the layer formed beneath, the layer 12 becomes to have a 
high resistivity. The high resistivity layer 12 has a 
carrier concentration of 10 15 /cm 3 to 10 17 /cm 3 . The high 
resistivity layer 12 is formed in order to limit electric 
current flowing in an extremely thin insulating layer 11, 
resulting in preventing the insulating layer 11 from 
puncturing. 
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